Apparatus: A set of double slits, a slit holder, red and blue laser pointers, a laser pen holder, screen with screen holder, meter stick, and plastic ruler.
1. To observe the formation of interference patterns due to a double slit. 2. To investigate and understand the parameters which determine the distance between bright fringes in a double slit interference pattern.
Part 1: Introduction
Double slits You have already discussed two-source interference in the class. Carefully inspect the double slits given to you. One of the rectangular pieces of glasses contains different single slits and the other contains different double slits. The most important dimension of the double slit is the slit spacing or separation between slits, "d." There are 5 double slits with different "d" values.
When we shine monochromatic (single wavelength) light on the two slits, instead of observing an image of the two slits, we observe bright and dark fringes on the screen (or wall). Also notice that the fringes are spaced much further apart than are the slits. The number and spacing of these bright and dark patches is very different than what we would expect if the light behaved just as rays. These bright and dark fringes demonstrate the wave nature of light. Light traveling through different slits travels on different paths but arrives at the same point on the screen and interferes to make the observed pattern.
Setting up the experiment
Setup the laser pointer and the slit as shown in the picture where the pattern of light after passing through the slit(s) is showing up on the wall of the room.
In the class you learned that when light goes through a small opening (such as single slit) it displays wave properties. Two light waves with the same frequency and wavelength which travel on different paths can interfere and make bright fringes with constructive interference and dark fringes with destructive interference. With a double slit, light traveling along different paths as it passes through each of the two slits will interfere when arriving at the same point on the screen.
Practice lining up the laser to pass through single slits and double slits. Investigate the pattern of bright and dark fringes produced by each of these double slits.
Slits are delicate and finding replacements is very difficult. They come in little bags. Please be sure to put them back into their bags before returning them to the equipment cart at the end of the experiment.
Warning: Never look into the laser. Never shine the laser into someone else's eyes. 8. For the smallest separation double slit which color gave you the largest distance between bright fringes? 9. For larger separation double slit which color gave you the largest distance between bright fringes?
10. Which double slit and color gave you the largest distance between the bright fringes?
11. For the double slit and color you answered in Question 10, is the center to center distance between any two consecutive (adjacent) bright fringes the same, that is, are the centers of the bright fringes evenly spaced apart? Make some measurements before you decide and explain your work below.
12. How does intensity (brightness) of the fringes change as you go from zero to higher orders?
13. Now select the color and slit which gave you the largest distance for bright fringes. Increase or decrease the distance between the slit and the screen and observe what happens to the center to center distance between the central fringe and the 1 st order bright fringes. Record your observations below.
Part 4: Testing a Mathematical Model for the Double Slit Interference Pattern
Based on the observations you made so far one of your colleagues suggests that the distance between the centers of the bright fringes, can be expressed mathematically as follows.
= λ L
where y = distance from center of one bright fringe to center of the next bright fringe L = distance between the screen and the double slit d = slit separation in the double slit λ = wavelength of the light This is a hypothesis that we need to investigate, but we have already done some experiments.
